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(54) MANUFACTURE OF HOLOGRAM ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture a high quality 
resin hologram element by efficiently utilizing the 
energy of ultraviolet rays when a fine pattern is formed 
on the both surfaces of a light transmissive substrate. 

SOLUTION: A first light transmissive original plate 2 
(a) has a reflective surface 4 (a metallic thin film) on 
the rear side of the surface having a fine pattern. The 
surface having the pattern of the plate 2 (a) and a 
light transmissive substrate 1, and the substrate 1 and 
the surface having the pattern of a second light 
transmissive original plate 2 (b) are abutted through an 
ultraviolet ray hardening resin 3 respectively. Then, a 
pressure force is applied so that the resin 3 fills the 
patterns of the plates 2, ultraviolet rays are 
irradiated from the rear surface side of the plate 2 (b) 
so that the resin 3 is hardened along the fine pattern 
shapes of the both plates 2. Then, the plates 2 are 
separated from each other. 
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im&^m ' 'mi s m2(Dxmm&m®2 (a), 2 

(b) £SH>, IS 1 ©*jgjgtejfi2g 2 (a) fcfcSW?* 
TfclK ~&'&l<Dm<&2 (a) CDS&fffl/i* — >£WT5 
H2I2 (b) V>mffl;i?->Z%TZ'W£&. *ti*ft 
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ISIS 1 ©JIS©^^*-^*!"*- 3®£#igji{£g 
^ ft e. £ E £ £ # x. T*SJ?i tffigi©®*^ 1* - > £ £Jg 

[MX4I2] »i % £2©3tiffifi&JRS£Ailrtt 

tcRmax 1 0 0>umJii±CD@ffiJg©SLSI*®*WUT 
ft!), 

KSB 1 ©®ffi©SM!ffl^*— >^Wf 5 Bi^&gteS 

2jktFttjMfc»2©3fcaHttJs»oafcii^i^— >t 

Z ft 5, {c E Ji £ 5- X x mm #»»© $m> ^ — > C 3t « 

si 2 ©>feisitsii^©saffl!i «k k> m*m*mt lx&m 

[»««3] SB 1, *2©3fca»ffiK«*m\ 

SfJiB^Ji^Rmax 1 0 0 Ximti±©ffiffijg©SL 

ISSB l ©JS£©{ft^<£ — >£W1"3Ei:#2!ifi&g 
ft, AV»*fii:3B2©3fcja3H4Ka©«(i-^^— vfe 

T -5 J: 3 (CjQE-r 5 MEXfl , 

SB 2©fti£H£lS9g©Xffifi!l£ !>$9M&&mtt L-TSRfl. 

S«i:F5^©ll2ii:^fijg|-r5IISxgi:, £*r-f£c 
[0 0 0 1] 

'[*iH©B-rstt»fl-#] *»ujti:CD, cd-ro 

M, MD, LDa?©Jt7 r -<^^fflt^^7'^7'gi5ffi(c^ 

fflr**Dy7A*'?©®ifi*st§i-r**,.©-eft5. 



[0 0 0 2] 

[Sk&©&05] 3fc7 J -f**fflt:**>y:7ffffifci,xtt 

BfLt^^ftS, 
[0 0 0 3] ^D^^^fttt. #fr#T6Stffflfc[E]#r 

ffifcLT, H5CS-T*«IMt:SjB©«ji^Fa5ft|i|«-j-5 
(Photo Polymer ;«T2Pjfei:ftt) i: 

mttiz&Bxmzz^xwimi-zfi&m, m*<Dm& 
wmmznx^z, 

[0 0 0 4] *«(*SSB©«jg*igS«ffl-r**Dir7 

«l l (DXWlzmft&ttH l 2£*tr>zi-hi£3rc«fc 
^tf?St5, J?rS©^* — KUy^ 

t«fc-prjB*-r«. cf^ce^h©:*" 

ski i twfflfty^-^fejgjar*. d©tt^3feffi 
#*4l 2 tlsJ^trj&Qx^ft^is, jtf5>us«i i©inx 

u — h t ttn i 2 ©»ox - h t © « e *» 

#5**«±i itaebfc!B3ttt»»i 2ti, »jw-c 
8*:tf;*»fflswcrefbi!fe£-ra. u±© 

[0 0 0 5] H5tr^-r«iii»'S-ett, filStt* 
&H©T-, *e.tC»*A<$ffit«Higr*^rS©l>k-3 

ii^^ftTi^o 

[0 0 0 6] E6l:^t2Pai;,t5*D^7Af?CD 
Slii^Stt, »6*t»f^«LfeJS»2±K:JR^tftBlifb 

s^ttMHi 3 «^ l. ffiie^MsafbSttttwig 3 « 

^LtffiEJB»2±C3taiatt»RHcEit-r*.'j»! 

3 ^sylSSIg 1 tftjieM^ 3 T-ifM^ft 5^(;Jt^-E 
Ll£{f5. f O't^^J 5 d 1 1 J; , t^JI 3 
£55fbLs L*»5^, SSI i:J1^3^iiJ^-r5. ^ 

3fci8jitt«tR 1 1» SS2©4E^f^-Xlir« 

[0 0 0 7] E5T-(i, 1 1 ©M-®JC©^^ 
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fc#£ftfc®#te?£ffMT-5#gi s ;&.5. 
[0 0 0 8] LA»Lfc#£, 0 5 C^T*£5fe©£irt: 
fct, MfflC-f&LTHtfte^&fJfiKTSCttteflT-fc 

[0 0 0 9] 7* htf yvi£T-fci> E7£^T<fc 

£fttt£^T3££l£tfCX»l4ft&aaT« 

IS&2, 2 ^ffll^SdtCCioT, MS-IS L-Cfg?* 

[0 0 10] MM'i*->£m8flZBf8.-?Zt%i^ 'J>£ 

&2£m^2>t. 2-o©fC5I2, 7©#K#g&Sfc 
6» K!i^©^t:«to-C> 2o©JK*g2, 7©{ff»tf# 

[0011] X*JfU3»&K£-?&^££7 LTtt, 

TJl^O. 2~0. 3mm&g.omzBi£Ltz1b<DX-& 
5. C©«fc?ftJ£l'>4£Ji|©£®;*£>>>t7££H'>T©2 
PriUKT-.B:, &)X;**wt7 tWRl -fctlBSTailg 

(«*tt»M# 3-230336 8 

[0 0 12]- tt±Oj;a4:HH^t«*"r,' mffit:9UD' 

*aa'-f*2tt©SS8 2. 2Sffil>5'cfcCJ;oT, ffli 
ffiKH§LfcJtoxfcffiTcfcCJ;l>j*?*j&5fiTa^ 

[0 0.1-3] C©^&CJ:&2: % 2o©H*I2, 2fcfc|SJ 

- > cofiigr ft itmm t- * » t>^> s sitf 5 ^ © «t a t tt 

*mtt*fcf«cfct J: JSffi©#*& 
JRHWCffttTCfc#HT1!£fc*:t>, gSt^RfcT-^-©^ 

[0 0 14] 

3t, 2 oo*^aiaaiBi» 2 , 2&ffl^&*^ 

*©**#»» LTL* 3 fc». f6*fc:tfc'VC£<©JS 
-©£*&ifiHtt»Ma!Sit7 >7©il?fcfeJ8a&S c h 



[0 0 15] -E^, #«Wtt, 7^h*'j7Sl;J:, 

x lit m& t ««a^* - > s * n 
©«a*Sfc*jn"c. s2gtm«©%ft»ia&&JBBg* 

i**r*A<«fflT«;:i:ftifl<ii:u a 
d i: fc J: >) <ga * h-TSBtt©& £ 2 Pd0B»afc»« 
T5fc©-e&3 0 
[0 0 16] 

JKlt*5V>T{±, ftK JB2©3teigjattJS»fc«lv ft 

fitf.ffifeWLT*?). R*l ©»»©«*&**->**! 
T*Bi:3fcaiStt»R. &VR£££SB2©ftaja&18i 
»©W&rt*->fc#T5fl5i:fc. '^ft-eftSS^MJiaYb • 
S»IBfc*LTi!iS3-tt--5xai: > cft&CE**-**. 
TMK4*B»©«ffl^*->C3EJ*r5* -5 CADETS 
iOEXfli:, IK 2 ©^jffi®f4^©S®ffl!l«fc 5 

b T XftttflMb SJSIi £ M £ © JP2I© < * - > 
fBttfctt-3-c«fc**«»fcxg2:» SSi:M^©Jg® 

[0017] ff&fl 2 fcfcu-ctt. ft K ft 2 ©3tiSii 

*i©*aiaffisstt«iBi>^->*# 

T5S©5Hffi!|{CRmax 1 0 0 jumJ-il±©HJBS©f§L 
£fltE*WLT*»), »»l©B»©«lffl^^ — ' 
T*E£:#i§$ttg1£, 2 ©jfeagftlS 

»©attffl^^->**TSIBk*» *ft*ft**M»«<b' 

TttfJStfS^aiffl^^-VC^JWT* «fc d (CADET-5 
jSDExgi:, ft2©^i2iHiJl^©SHffi!IJ: -DStlMSfe 

l t ^issfb surii * p^r ©es©«ioy t ^ - > 

f^{c(fto-C«5<b$-B-5^3feX|ii;, SlfiiiP^©!!^. 
fcft«WT*«ISxSi:, *WT5di:^^S[i:T5t 
©t-feS. 

[0 0 1 8] »«E3C*JH-CB:. ftl, ft2©^S3S 

»i©jtaiHSJS»ttJBttE-'<^->**r 

.TS®©SBffl|{Cx SWEi'iOfRmax i 0 0/zmjy. 

±©@ffljg©si£St®£#LT&!3, mmi(Dm&<DfflL 

«B^^->*#T5likJ6iajaffiSfR, ft 
'2©jfeia«ttiRfi©«M/<*->.*ftT*Ilii:*, ^eft 
*ft»*MW8!ft;ffi«fffifc^L-ca'»*-B-*XS4:, Cft 
6t:E**-^ifC»J!B#JS«©»|!ai^^->K:3(E*T* 
iatljDETSftlExSfc, ft2©)t5giittJl§i©S® 
flB± t»SR*M»*H« LTK^a«EfbE»fli'*W*©B» 
©«W«^*->JBttt«-3-cttft£tf58#iSi:, S 
ISi:M^©J123i:S:iaj^TSglSX|li:> ^ST-5-i: 
*»«fcTS- 
[0019] 
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[0020] El, i2, 03, B4tt, #S§BJHcJ;S 
IK SB 2, 13, JB4©|5«|«*^f. i^rnt), SI 

->ft*"r*2tt©*aintis»i:fts«u flnfiEfcf? 
coo 2 i] Hi75SH4^rft<D»£-*; x*aa<k 

ffl»ttanB3**M,"tJ5S2 (a) , 2 (b) tftmm 

1 1 1 0 0 mm^7^ U;i/Wl|g££ (ffi^Yh^ttK 
Wfl*75^^^l/-K«E0 1 lflUttiUR**) ft 
ttJBU £6zk, Y v7nt;i/7;i/3- ;uC£5-2#M« 

v-SQ^i: bTN - tr^.;u- 2 -tn 'j K>jg#jft 
SffiCiST,-^t>3— hSKT, 3 0 0 0 rpm, 2 

o~3 6#i?a*u 3 o«-Ha«ssHft*-a-fc. 

[0 0 2 2] S^KftSfftRttTliB 3 (=« U 3 >*± 
§S*Vi?-AM- 1 2 lgKttM- 1 0 7.) 'fcUTtt 
*SS3 3 0~7 7 0 cp sOfcO&GMLfc.jDJE -S 
Jfclfefftt, iDE*2-4ks/cmZ'aK, mUraff 

i o ~ 3 o wm^o t. xtmmaigimamtm 

***±SJM0 4 - 1 4 1) ftffl^fco hilfiK 
iBA^OEIttfil 2 Oenrcfc-afc. 
[0 0-2 3] US 2 , 2i:UTtt«5 1 2 5mm, H<fr3 
mm©53lftSH\ JRM'nOWHI^* — >©<E^tt7 * 

[0 0 2 4] (Sfig^J 1 ) .±K£fiu ±EJ5E», lEr 

•f^-ptc 2tt«z)jfcaaHsjgifi'2 % 2*ffli>-c, *1<D 

#j£®*SI*212 (a) CDTOy^->ft*-r5®CDgE 
£gf^H 4 £ LTN iil^^y^jSCiotffML 
fc. dC0B#CD#g»MomJStt 1 0 0 0~ 1 2 0 0 Af 

[0 0 2 5] jgjgS2 (a) fcjfeaattS« 1 fcSRtt 

©*j»attis«2 (b) £*%9mmitmmtez*ftL 

T^S^-B-AnEftffofeo ADE7jfct3kg/cm2 , Ad 
E&?$B#RSttl 8 0#T*-3fc. ^2©IS^igiSi4J12g 
2 (b) M cfcb K*a&2 0»Wl fc. 
S«li:^2i2, 2kftgfSL,fc. 

(0 0 2 6) stm s«i±n£*i*-c, a&ffl/<*- 
&ii2it. ?p>i:, i o o oiajffljauBftfT-afctf, a 



K 1 ©iBffi/t£ — >©ffiKr*itt± 2 0.um<3Df£8lftjg 

[0 0 2 7] (IgffiM 2 ) ±§BSt£, ±ISftft, ±E7 

f«fcd£,- 2tSc©3feiSSi*11^2, 2feflftvC, Sf?l<D 
jfc3ifi£Htt2 (a) oWfflyt^->ft*rr*HOJilB 
ft, T-TUfESIct^tRmax 2 0 0~3 0 0/zm 
©B&fiKjDX (a£#iffi5) Lfc. 
[0 0 2 8] §£Ii«g2 (a) fcJtafflttIHgl fcftm 

©3fci»attJS»2. (b) fcfc»fl48BMb£»ffi3**M, 
X!M&£-&tol£%'rt^tz, i0flE;tott4kg/cm* , AD 
EfiU*B*Mttl 8 OgrCfe-sfe. m 2 ®&JfejSiS&/S£ 
2 <b) 2 OftMSWLfc. LA»*&, 

fifil 4:K»2i:t«ffiL&i 
[0 0 2 9] M§m* »«l£Hfc#H"C, M^*- 

[00303 (nmm3) nmmiRumg&utmm 

3C^fJ:5t:2tt«i0jfcajiffiJSfi2, 2ftfflt^T, « 
l©3fc2B§ffiB»2 (a) ®ftffl<"£ — >ft Wrs'ffi© 
gBft, t 1 — 715JF^iS{"«toTRmax 2 0 0~3 0 0 
/zmroffiffljgtcioxL; &£SLSj>tB5 e>fc£it® 
4fcLT*-'W*iS£J:-3-CNiflE«SiJltfc4 0 OAff* 

[0 0 3 1] *^»8lfbS«JIB3ft^LTttgl»2 

(a) i:ft^M?-i±, mm&tm2<D 

2 (b) fcfe**MSiafbSfi9li3ft^UT 
iDELt,'ADE*tt4kg/cm2 , AOE^ 
1 8 0 8>T? o & , m 2 OfiE ASBfittJRfi 2 
(b 2 0#MJfi»U&; Li>5^, 
Sfili:/15i2, 2tft*SLfc..- 
[0 0 3 2] a« 1 <o±Bt*^-c, aUEy^ 

K«ftfT SIS 1 ©^®T-^Si:oSiJgli s '3:i,>ci:ft 

[0033] (%tEm 4 ) nmm i s^hje^j 2 1 mm 
o'»«Tfra«o«E», EWtr^'rv-jMfefTiv h 

4.(C^1-«fc^{C2«CO^jgiH4J12S2, 2ftffll^"C, » 
1 ©^jgiStSHS 2 (a) (Dmffl/i9->&1jTZM<D 
KiSt:^T->u^R©*HSW«6feaa:iHL, K^MSa 
ftS«IB3ft^U-C»ISa2 (a) fcJtiSiaffiSfi 1 k 
ftSft**, ISS^l i:^2(7)jti2^ttJlSi2 (b) t 
fc*^»BMfcS«ffli3Sfl'UTS«gf-a-, iDELfc. AD 
E^(i2kg/cm2 , hQl±{%tmmi& 1 5 0 ft-'T-feo 
fc. ^2<7)IS3tjSj§t4)li2g2 (b) CDffiiJ «fc &ffift&&2 

o»Ha3WLfc. *^M9.«»r». sstusiiiftgisb 



tZo 

[0 0 3 4] gJ£l©±EK:fc^T, SSiffl^^ 
SSllS L/ to 

[0 0 3 5] ottfimi-) 07tr^i-^j£tcrsg®/^ 

fct, ±!3HSS^Ji:l5]a©«> 1 2 5 mm, jp<fr3mmCD5 

3S&bh\ Jim 2, 2— e>mmw-->(D&^&y * h 

■iDffKl/ttifl)*)int. 

[0 0 3 6] ±I2f5&#JtfiO&©£«T-l^a©i£8K H 

4K®Sft4ft%££ttfilB 3S1TU iDEtt 3kg/cm 
2 v )Ul£E&&BHti:l 5 0&"C&ofc. Xtmrntt* 2 
0»IBffW «E1 kW«2» 2t^SISbt, giM 

§iJ&l£§*£3ljjliLfc. -£©£S, *ftJ3S©-ffi-C3l.|JR 

[0 0 3 7] (tt'RM2) 08 t^t^Si: TWE^* 

#l£PJ«©53IIiMT% JS2I7fci:£JS;**wi-t-, ftID 

*9Fflt£l£j&U mm&ffiim^ZBZtfjO . 2 mmg 
g©ffitcff*#£ft£:&©-t-253 0 A0E*(i3 kg/cm 

2 , ttiEfi^nai 5 o&T-^ot. %9mmat&2 

[0 0 3 8] K£gt> Uc£EiC*^T> 

BWftff iv, SIS 1 ©£®T-««iii:©iiJ8l#fc^C £: £ 
tt8U&. #Jl 0 OH^PfiftfcK&li 

T\ StK©ffi®>K£ — XDGLW.i'tl&3 0~4 0 /im 
k. ttll+2 0tfmtaiTLSot. Sfc, 2 0 013 
©2PdWfefft, **>'i<D&Bifimi'<&bs *8J3i©i£ 

[0 0 3 9] 

[&Bj3©#jij|] W±©»tH*!)W6*»«:i3t:', *^B^ 
miz®Lm'i*->Zfti.i&t S»£'C#HT, ft 1 ©#jg 



O^mtt±©Bffl«0SLfi»iii:r*C4:tJi!), g# 

ftlRl±t-*CkA»Hi*a. *6C».'fiWBS*J:atRma 
x 1 0 0/£mtt±©fflS*©a£»jBfc#ffl-rfttt, ^ 

[0 0 4 0] SLfc<©*W#«fc:*)fc»K 3fcj3ia£ 

H^©*fg#l§]— T-hZtztb. MW/i#— >©{ag-fft 
£±t 5 A>o]lS©JP^#3mmi:*£3fe© 
£jS**>vi<fc$&J?<iiJ£tf&Sfcii>>l 0 0 OlUCDfig 

T^S, XSawa-, X^IIS 

*ist*aceftMtc fcc «t & wan*— >©ie 
&s. . ■ 

[E2] **Wt:J:i*2©3|ifi«*KflB-r*xfiB|-C 

[S3] *%wizz 2% 3 (Dmrnrnzmwrz^mm-t: 

[04] *^B^(CJ;S^4<DllJSfi»J*iSJB^f -5XJI0T- 
[H5] (S^©*SKt«^©aJ3l*iSftjpiJfflLfc*Dy 

[06] 7*h#';7aCi5*Dy5A*?«0«i* 

IB 8] »2©tt««C'Cffl^fc*n^5Aj|S ; F©Kjfi 

[»*©»«] 
•I %jKItt££ • 

2 JfeiSMttlSSI ' " 

•3 X*»«<bIi»RJlMg 

4 fittS (&BSUR) 

5 SLSttfB 

6 s.mm 
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